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ABSTRACT: 

A data processing machine having a device for **extending** the length of 
the logic address to (M+N) bits, so that 2.sup.M+N different logic 
addresses can be formed and become available to the programmer. The 
original data structure of a computer having a word length of only N bits 
is then maintained. Programs written for the original machine can be 
executed without modification. A register bank of a data processing 
machine having its **extension** has a first section having a width of N 
bits which forms the least-significant side or tail, and a second section 
which has a width of M bits and which forms the more significant side or 
head. The first section is used in all instructions which utilize an 
operand from a register or which store an operand in a register, in the 
same manner as in the computer without the **extension** . The second 
section is used only if reference is made to the memory while using a 
register as a base register or as an index register; or if a special, new 
instruction is issued in order to load or store the content of the 
register thus addressed. The M additional address bits in the 
**extension** of the register provide the bits of higher significance in 
a physical or virtual address. Or they can also provide a segment number 
which is used in a subsequent conversion of the segmented virtual address 
into a physical address. In the segmented case, it is not necessary to 
apply a carry output signal from the section having a width of N bits to 
the section of the register having a width of M bits. 
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ABSTRACT: 

Address generating apparatus which uses narrow data paths for generating 
a wide logical address and which also provides for programs to access 
very large shared data structures outside their normally available 
addressing range and over an extended range of addresses. Selective 
indexed addressing is employed for providing index data which is also 
used for deriving variable dimension override data. During address 
generation, selected index data is added to a displacement provided by an 
instruction for deriving a dimension override value as well as an offset. 
The derived dimension override value is used to selectively access an 
address locating entry in a table of entries corresponding to the 
applicable program. The resulting accessed address locating entry is in 
turn used to determine the particular portion of memory against which the 
offset is to be applied. 
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A Central Processing Unit (CPU) includes a hardware op-code **extending** 
register (OER) for storing a code for programmable selection of optional 
CPU features which modify processor operations defined by the op-code in 
each instruction. A control section in the CPU decodes both the op-code 
of a current instruction and the code in the OER, effectively combining 
the two to form an **extended** op-code capable of defining a larger set 
of processor operations than the op-code carried in each instruction. . The 
code in the OER is changed only when the CPU executes an instruction for 
transferring a new code into OER. Thus the code in OER can remain 
stationary over many instruction cycles. 
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A Central Processing Unit provides programmable variation of the operand 
width for processor operations. The operands are formed with one or more 
N-bit segments. The CPU includes an arithmetic logic unit (ALU) which is 
adapted to operate serially on one N-bit segment of the operand at a time 
beginning with the least significant segment and repeating the operation 
on the remaining segments according to their order of significance. The 
number of repetitions of an ALU operation is controlled by a code stored 
in an op-code **extension** register (OER) . The code in the OER can be 
changed by means of an instruction for transferring a new code to OER. 
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